We prove new fixed point theorems in the framework of partially ordered metric spaces. The main result is an extension and a generalization of many existing results in the literature. An example is also considered to illustrate the main result.
Introduction and Preliminaries
Fixed point theory is one of fundamental tools of nonlinear functional analysis. Since the fixed point theory has a wide application area in almost all quantitative sciences, many authors have been working on this field. One of the impressive initial results in this direction was given by Banach 1 , known as Banach Contraction Mapping Principle. It states that each contraction in a complete metric space has a unique fixed point. Since then, a number of papers have been reported on various generalization of celebrated Banach Contraction Mapping Principle.
In 2008, Dutta and Choudhury proved the following theorem. 
1.3
Then, f has a unique fixed point x * ∈ X.
Aydi et al. 6 proved that Theorem 1.3 is a consequence of Theorem 1.1 Harjani and Sadarangani 7 extended Theorem 1.1 in the framework of partially ordered metric spaces in the following way. 
1.6
If there exists x 0 ∈ X such that x 0 ≤ fx 0 , then f has a unique fixed point x * ∈ X.
Aydi et al. 6 proved that Theorem 1.5 is a consequence of Theorem 1.4.
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Main Results
We define the following set of functions:
Ψ ψ : 0, ∞ −→ 0, ∞ such that ψ is nondecreasing and lower semicontinuous ,
2.1
Let X, be ordered set. The pair x, y is said to be comparable if either x y or y x holds. Theorem 2.1. Let X, d, be an ordered metric space such that X, d is complete and f : X → X be a nondecreasing self-mappings. Assume that there exist ψ ∈ Ψ, α ∈ Φ α , and β ∈ Φ β such that
for all comparable x, y ∈ X. Suppose that either a f is continuous, or
If there exists x 0 ∈ X such that x 0 fx 0 , then f has a fixed point.
Proof. Let x 0 fx 0 . We define an iterative sequence {x n } in the following way:
x n f n x 0 fx n−1 ∀n ∈ N.
2.4
Since f is nondecreasing and x 0 ≺ fx 0 , we have
and hence {x n } is a nondecreasing sequence. If x n 0 x n 0 1 fx n 0 for some n 0 ∈ N, then the point x 0 is the desired fixed point of f which completes the proof. Hence we suppose that x n / x n 1 , that is, d x n−1 , x n > 0 for all n. Hence, 2.5 turns in to
We want to show that the sequence {d n : d x n , x n 1 } in nonincreasing. Suppose, to the contrary, that there exists some n 0 ∈ N such that
Since ψ is nondecreasing, we obtain that
By taking x x n 0 −1 and y x n 0 , the condition 2.3 together with 2.8 we derive that
which contradicts 2.2 . Therefore, we conclude that
hold for all n ∈ N. Hence {d n } is a nonincreasing sequence of positive real numbers. Thus, there exists r ≥ 0 such that lim n → ∞ d n r. We will show that r 0 by method of reductio ad absurdum. For this purpose, we assume that r > 0. By 2.9 together with the properties of α, β, ψ we have
2.12
which is a contradiction. Hence
We will show that the sequence {x n } is Cauchy. Suppose, to the contrary, that
14 that is, there is ε > 0 and sequences m k and n k such that for all positive integers k with
Additionally, corresponding to m k , we may choose n k such that it is the smallest integer satisfying 2.15 and n k > m k ≥ k. Thus,
Now for all k ∈ N we have
2.17
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Again, from
2.19
Taking the limit as k → ∞, by 2.13 and 2.18 , we deduce
Now from 2.3 we have
Taking the lim inf as k → ∞ in the inequality above, we have
2.22
So we have
which contradicts the fact that ψ t − α t β t > 0 for all t > 0. Hence
that is, the sequence {x n } is Cauchy. Since X, d is complete, there exists x * ∈ X such that x n → x * . Suppose that a holds. Then,
Hene, x * is a fixed point of f. Taking the lim inf as n → ∞ in the inequality above, we obtain that In the following theorem we investigate the uniqueness of fixed points in the theorem above. In order to assure the uniqueness of fixed points we need the following notion on the partially ordered metric space X, which is called the comparability condition: C For every x, y ∈ X there exists z ∈ X such that either x z and y z or z x and z y.
Theorem 2.2. In addition to hypotheses of Theorem 2.1, suppose that X is the comparability condition (C)
. Then f has a unique fixed point.
